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Art Unit: 2814 

DETAILED ACTION 
Claim Rejections - 35 USC § 112 
The following is a quotation of the first paragraph of 35 USC. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

1. Claims 1-20 are rejected under 35 U.S.C. 1 12, first paragraph, as containing subject 
matter which was not described in the specification in such a way as to enable one skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

The specification as well as the claims, discloses an oxide deposition, HDP-CVD, 
process that fills a trench or groove, having vertical side walls above the active regions. 

The parameters as shown in the specification appears to be a normal setting of the 
apparatus. 

Note that, argon gas is well known to be used in the HDP process as a sputter gas. The 
characteristic of argon sputter is 45°, thus a pyramid shapes are the well known feature of the 
HDP-CVD. The surface of the oxide layer will level off as more oxide is deposited. 

All references are cited to show that "vertical" could not and should not form above the 
active regions as disclosed. 

Note that, by controlling etch/deposit ratio, the result is avoid clipping of the corner 
and/or preventing void formation in side the trench. 
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Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
(e) the invention was described in- 

(1) an application for patent, published under section 122(b), by another filed in the United States before the 
invention by the applicant for patent, except that an international application filed under the treaty defined in 
section 351(a) shall have the effect under this subsection of a national application published under section 122(b) 
only if the international application designating the United States was published under Article 21(2)(a) of such 
treaty in the English language; or 

(2) a patent granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that a patent shall not be deemed filed in the United States for the purposes of this 
subsection based on the filing of an international application filed under the treaty defined in section 35 1(a). 

2. Claims 1-3, 5 and 6 are rejected under 35 U.S.C. 102(e) as being clearly anticipated by 
Walsh et al. (U.S. Patent No. 6,228,741). 

With respect to claim 1, as best understood by the examiner, Walsh teaches a method for 
forming a shallow trench isolation structure as claimed including: 

providing a substrate (10) comprising at least a trench (25) and an active region covered 
by a mask layer (20) and isolated by the trench (25); 

forming an insulation layer (40) to fill the trenches (25) and to cover the mask layer (20) 
by HDP-CVD, wherein a surface of the insulation layer (40) formed over the trench (25) is 
higher than a surface of the substrate (10) and lower than a surface of the mask layer (20); 

forming a thin film (50) on the insulation layer (40); 

forming a screen layer (60) on the thin film (50) by a fluid precursor; 

removing the screen layer (60) and the thin film (50) over the active region, while the 
screen layer (60) and the thin film (50) above the trenches are not removed; 

removing the insulating layer (40) above the active regions to expose the mask layer (20); 

removing the screen layer (60) to expose the thin film (50) above the trench (25); 
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removing the thin film (50) above the trench (25) to expose the insulation layer (40); and 
removing the mask layer (20) above the active region. (See Figs. 1-9). 

With respect to claim 2, the insulating layer (40) of Walsh includes a silicon oxide. 
With respect to claim 3, the thin film (50) of Walsh includes a silicon nitride. 
With respect to claims 5 and 6, the screen layer (60) of Walsh includes a spin-on-glass or 
a photoresist. 

3. Claims 1-3, 6-10, 13-16, 19 and 20 are rejected under 35 U.S.C. 102(e) as being clearly 
anticipated by Kuehne et al. (U.S. Patent No. 6,146,975). 

With respect to claim 1, Kuehne teaches a method for forming a shallow trench isolation 
structure as claimed including: 

providing a substrate (21) comprising at least a trench (25) and an active region covered 
by a mask layer (23) and isolated by the trench; 

forming an insulation layer (27) to fill the trenches (25) and to cover the mask layer (23) 
by HDP-CVD, wherein a surface of the insulation layer (27) formed over the trenches (25) is 
higher than a surface of the substrate (21) and lower than a surface of the mask layer (23); 

forming a thin film (3 1) on the insulation layer (27); 

forming a screen layer (33) on the thin film by a fluid precursor; 

removing the screen layer (33) and the thin film (31) over the active region, while the 
screen layer (33) and the thin film (31) above the trenches (25) are not removed; 

removing the insulating layer (27) above the active areas to expose the mask layer (23); 
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removing the screen layer (33) to expose the thin film (31) above the trench; 
removing the thin film (31) above the trenches (25) to expose the insulation layer (27); 

and 

removing the mask layer (23) above the active region. (See Figs. 2-10). 

With respect to claim 2, the insulating layer (27) of Kuehne includes a silicon oxide. 
With respect to claim 3, the thin film (31) of Kuehne includes a silicon nitride. 
With respect to claim 6, the screen layer (33) of Kuehne includes a photoresist. 
With respect to claim 7, the process of Kuehne further includes forming a pad oxide layer 
(22) on the substrate under the mask layer (23). 

With respect to claim 8, as best understood by the examiner, Kuehne teaches a method 
for forming a shallow trench isolation structure substantially as claimed including: 

providing a substrate (21) comprising a plurality of trenches (25) and plurality of active 
areas, wherein the active areas are covered by a pad oxide layer (22) and a mask layer (23), 

forming an insulation layer (27) in the trenches (25) and on the mask layer (23), wherein 
the insulation layer (27) in the trench (25) has a surface higher than the surface of the substrate 
(21) and lower than the surface of the mask layer (23); 

forming a thin film (3 1) on the insulation layer (27) above the active areas and the 
trenches (25), wherein the thin film is conformally formed on the insulation film; 



Application/Control Number: 10/055,157 Page 6 

Art Unit: 2814 

forming a screen layer (33) on the thin film (3 1) by a fluid precursor, wherein the 
thickness of the screen layer formed above the active areas is thinner than the thickness of the 
screen layer formed above the trenches (25); 

removing the screen layer (33) and the thin film (3 1) above the active areas, while the 
screen layer (33) and the thin film (31) above the trenches (25) are not removed; 

removing the insulating layer (27) above the active areas; 

removing the screen layer (33) above the trench; 

removing the thin film (31) above the trenches (25); and 

removing the mask layer (23) above the active areas. (See Figs. 2-10). 

The thickness of the screen layer (33) formed above the active areas is thicker on the 
trenches than on the active areas appears to be inherent of the spinning step performed after 
depositing the screen layer (photoresist 33). 

With respect to claim 9, the insulating layer (27) of Kuehne includes a silicon oxide. 
With respect to claim 10, the thin layer (3 1) of Kuehne includes a silicon nitride. 
With respect to claim 13, the screen layer (33) of Kuehne includes a photoresist. 

With respect to claim 14, Kuehne teaches a method for forming a shallow trench isolation 
structure, applicable to a substrate having at least an active area on the substrate (21), at least a 
trench (25) surrounding the active area and a pad oxide layer (22) and a mask layer (23) formed 
sequentially on the substrate (21) in the active areas, as claimed including: 
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forming an insulation layer (27) in the trenches (25) and on the mask layer (23), wherein 
the insulation layer (27) in the trench has a thickness ranged between a sum of the depth of the 
trench and a thickness of the pad oxide and a sum of the depth of the trench plus a thickness of 
both the mask layer and the pad oxide layer; 

forming a thin layer (3 1) on the insulation layer (27); 

forming a screen layer (33) on the thin layer (3 1) above the trenches (25); 

removing the thin layer (31) above the mask layer (23) and above the active areas, while 
the screen layer (33) and the thin layer (31) above the trenches (25) are not removed; 

removing the insulating layer (27) above the mask layer (23) ; 

removing the screen layer (33) above the trenches; 

removing the thin layer (3 1) above the trenches; and 

removing the mask layer (23) above the active areas. (See Figs. 2-10); 

With respect to claim 15, the insulating layer (27) of Kuehne includes a silicon oxide. 
With respect to claim 16, the thin layer (31) of Kuehne includes a silicon nitride. 
With respect to claim 19, the screen layer (33) of Kuehne includes a photoresist. 
With respect to claim 20, as best understood by examiner, the insulation layer (27) of 
Kuehne is formed by controlling an etch/deposition ratio of a HDP-CVD. 



Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 4 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Walsh 
'741 as applied to claim 1 above, and further in view of Breiten et al, (U.S. Patent No. 
4,836,885). 

With respect to claim 4, Walsh teaches forming a thin film (50) on the insulation layer 

(40). 

Thus, Walsh is shown to teach all the features of the claim with the exception of 
including an alternative material for the thin film (50). 

However, Breiten teaches a variety of materials can be used for the thin film (25) 
including nitride or polysilicon. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of the invention was made to form the thin film (50) of Walsh using polysilicon as taught by 
Breiten because polysilicon also provides for a similar etch selectivity to the insulation layer (40) 
as that of nitride material (50). 

With respect to claim 7, the method of Breiten further includes forming a pad oxide (13) 
layer on the substrate (1 1) under the mask layer (15). 

5. Claims 4, 5, 1 1, 12, 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
overKuehne '975 as applied to claim 1 above, and further in view of Breiten '885. 
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With respect to claims 4, 1 1 and 17, Kuehne teaches forming a thin film (3 1) on the 
insulation layer (27), thus Kuehne is shown to teach all the features of the claim with the 
exception of including an alternative material for the thin film (31). 

However, Breiten teaches a variety of materials can be used for the thin film (25) 
including nitride or polysilicon. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of the invention was made to form the thin film (31) of Kuehne using polysilicon as taught by 
Breiten because polysilicon also provides for a similar etch selectivity to the insulation layer (27) 
as that of nitride material. 

With respect to claims 5, 12 and 18, the screen layer (27) of Breiten comprises a spin-on- 
glass or a photoresist. 

6. Claims 8-13 are further rejected under 35 U.S.C. 103(a) as being unpatentable over 
Breiten '885 in view of Kuehne '975. 

As best understood by examiner, Breiten teaches a method for forming a shallow trench 
isolation structure substantially as claimed including: 

providing a substrate (11) comprising a plurality of trenches (17) and a plurality of active 
areas, wherein the active areas are covered by a pad oxide layer (13) and a mask layer (15); 

forming an insulation layer (23) in the trenches (17) and on the mask layer (15), wherein 
the insulation layer on the mask layer (15) has vertical sidewalls; 
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forming a thin film (25) on the insulation layer above the active areas and the trenches, 
wherein the thin film (25) formed on the vertical sidewalls of the insulation layer (23); 

forming a screen layer (27) on the thin film (25) by a fluid precursor, wherein the 
thickness of the screen layer formed above the active areas is thinner than the thickness of the 
screen layer formed above the trenches (17); 

removing the screen layer (27) and the thin film (25) above the active areas, while the 
screen layer (27) and the thin film (25) above the trenches (17) are not removed; 

removing the insulating layer (23) above the active areas; 

removing the screen layer (27) above the trenches (17); and 

removing the thin film (25) above the trenches (17). (See Figs. 2a-f). 

Thus, Breiten is shown to teach all the features of the claim with the exception of 
explicitly disclosing the thickness of the insulation layer (23) formed in the trenches (17) is 
higher than the surface of the substrate (1 1) and lower than the surface of the mask layer (15) and 
removing the mask layer above the active regions. 

However, Kuehne teaches forming the insulation layer (27) in the trenches (25), wherein 
the insulation layer (27) has a surface higher than a surface of the substrate (21) and lower than a 
surface of the mask layer (23) and removing the mask layer (23). (See Figs. 2-10). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to form the insulation layer (23) of Breiten to have the thickness as taught by 
Kuehne because a planar surface can easily obtain with minimal process steps and removing the 
mask so that the active device can be formed on the active regions. 
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With respect to claim 9, the insulating layer (23) of Breiten includes a silicon oxide. 
With respect to claims 10 and 1 1, the thin film (25) of Breiten includes a silicon nitride or 
polysilicon layer. 

With respect to claims 12 and 13, the screen layer (27) of Breiten includes a spin-on-glass 
layer or photoresist layer. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ann D. Mai whose telephone number is (703) 305-0575. The 
examiner can normally be reached on 8:30AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on (703) 306-2794. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 308-7722 for regular 
communications and (703) 308-7722 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 

A.M 

August 29, 2002 



Conclusion 




